Wnts are secreted glycoproteins that play important roles in embryonic development.
Wnt proteins encode a large family of cysteine-rich secreted glycoproteins that play established roles in embryonic development and tumorigenesis [16, 17, 25] . Nineteen Wnt genes have been identified in murine and human genomes. These Wnts were initially functionally classified into two groups based on their activity in in vitro transformation assays and 2º-body axis induction assays in Xenopus embryos. Generally speaking, Wnt1-class Wnts (canonical Wnts), which include Wnt1, 3a, 8a and 8b, transform cells and induce the formation of an additional body axis when overexpressed in frog embryos, while Wnt5a class Wnts, such as Wnt4, 5a and 11, do not [5] .
Wnt2b was first identified by degenerate RT-PCR and designated Wnt13 [28] . Wnt2b binds the CRD domain of Frizzled4 and 5 to stabilize cytosolic βcatenin, suggesting that Wnt2b is a canonical Wnt [11] . Wnt2b is transiently expressed in the mesoderm of the PS at mid-gastrulation stages only (E7-7.75) [25, 28] and is later expressed in numerous embryonic tissues including the optic vesicle (OpV)/retina, otic vesicle (OtV), kidney, lung, and limb bud, as well as the adult ovary [3, 7, 11, 14, 20, 28] . Wnt2b is also expressed in the developing mouse brain at several developmental stages. It's expressed in the dorsal midline of the telencephalon and the mesencephalon at E8.5-9.5, cortical hem at E11.5-17.5, hippocampal fimbria at E15.5-17.5 and pineal body. Based on these observations, Wnt2b has been proposed to play a role in the patterning of the cerebral cortex however a requisite role for Wnt2b in these processes has not been rigorously tested.
A targeting vector for the Wnt2b locus was constructed as follows. A 5.9 kb genomic XbaI fragment for long arm 1 (LA1) and a 2.1 kb genomic XbaI/EcoRI fragment for LA2, which contains exon 2 and 3 for deletion, were inserted into SalI and SmaI sites of pML8 vector, respectively. A 1.2 kb genomic EcoRI/KpnI fragment for short arm (SA) was inserted into [20] . In addition, histological analyses indicated that limb, liver, kidney, eye and inner ear morphology was normal (not shown), despite strong Wnt2b expression in these tissues [3, 4, 8, 11, 12, 14, 18, 28] (Fig. 2B, C) .
We next examined the brain since Wnt2b is expressed there during neural development.
Brains isolated from Wnt2b +/Δ and Wnt2b Δ/Δ mice at 4 months of age were fixed with 10%
formalin, dehydrated by ethanol and xylene and then embedded in paraffin to make sections for histochemical staining. Five-µm-thick sections were stained by hematoxylin and eosin.
Histochemical analysis indicated that there were no obvious patterning defects in the cerebral cortex or hippocampus (Fig. 3B) . As in many other tissues, Wnt2b is coexpressed in the brain with several other canonical Wnts, particularly in the cortical hem, hippocampus and pineal gland [1, 21] . Surprisingly, we found that both the length (major axis) and width (minor axis) of the olfactory bulb (OfB) was significantly reduced (length, A small OfB could arise indirectly, for example due to a craniofacial developmental defect that physically constricts OfB development. Indeed, defects in nasal bone development have been observed in Axin2 deficient mice in which Wnt/βcatenin signaling is perturbed [27] . Alternatively, a smaller OfB could be caused by impaired neuroblast cell migration into the OfB, or by impaired neurogenesis in the subventricular zone (SVZ). It is well known that the adult OfB is maintained through the recruitment of neuronal progenitor cells originating in the SVZ. These neuronal progenitors travel from the SVZ to the granule cell layer and glomerular layer of OfB along the rostral migratory stream (RMS) and differentiate into interneurons including granule cells or periglomerular cells [2, 24] . Wnt ligands secreted from the fimbrial neuroepithelium into the cerebrospinal fluid are thought to activate canonical Wnt signaling in the SVZ [13, 19] . In addition, it is also reported that loss of Sp8, which is a transcription factor expressing in postnatal SVZ and RMS and is a target gene of Wnt/βcatenin signaling leads the developmental defects in the generation and diversity of OfB interneurons [9] [23]. Although highly speculative, it is possible that loss 
